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The intention of this study was to review the impact made by major renovations and 
newly built football facilities on widely accepted indicators of a healthy Division I football 
program. These renovations and new facilities were broken up into two categories: team related 
and fan related. Each category had an indicator (dependent variable) to measure the health of the 
football program. For team related facility upgrades, on-field performance was used, and for fan 
facility upgrades, football revenue was used. The study covered 13 years and 65 university 
athletic departments, using longitudinal data in fixed-effect, within-subjects models. The results 
of the study indicated major upgrades to team facilities increased home winning percentage by 
3.5% in each year after the upgrade was completed. Upgraded fan facilities had no effect on 
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CHAPTER I: INTRODUCTION 
 
Ohio State has the waterfall (Schwartz, 2014). Texas has the flat screen TVs in every 
player’s locker (Fornelli, 2017). Clemson has the slide and a mini golf course (Crawford, 2018).  
Multiple schools have a barbershop (Crawford; 2018, Ferguson; 2016). Schools are building 
more extravagant football facilities by the year, but to what benefit? Do key determiners of a 
successful Division I collegiate football team benefit from these gargantuan and no-expense-
spared facility updates? Studies are mixed on whether or not upgraded facilities are important to 
recruits or improve a team’s recruiting rankings (Klenosky, Templin, & Troutmam, 2001; Huml 
& Pifer & Towle & Rhode, 2018), but their effect on the ultimate end goal of winning more 
games has not had the same level of research. Off the field, where revenue generation through 
ticket sales is slumping while the clusters of empty seats are growing, schools are often spending 
money to recruit fans much like they are to recruit football players (Bachman, 2018).  Auburn 
has the 10,830 square foot videoboard (Brown, 2015), North Carolina is one of the more recent 
schools to switch from bleachers to seatbacks (Molina, 2018), and Arizona State just added a 
third beer garden (Hechanova, 2018), but which of these actually boosts revenue? Little has been 
done before this to figure that out, partially because the vast building frenzy of facilities has only 
taken off in the past couple decades.   
These significant, expensive facility upgrade projects exemplify the need for athletic 
departments to show they are getting a return on investment for their projects. Athletic 
departments are investing significant money into facilities in hopes of improving at two key 
success factors of football: winning more games and generating more revenue (ticket sales in 
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particular). There has not been enough research on the various football facility upgrades to know 
if either key objective is being accomplished. Other reasons athletic departments may desire 
upgraded facilities include: keeping up with the times/competition, providing new training or 
technology capabilities to student-athletes, having more room for offices and equipment, and 
improving recruiting success.  
As if the construction cost of the facility itself is not enough reason athletic departments 
need to show their return on investment for upgrading them, the additional debt to be paid off for 
years afterwards certainly is. Athletic departments spend 20% of their annual budget paying off 
debt on facility upgrades (Budig, 2007). For this reason, it is important to narrow in on which 
specific facilities are improving on-field performance or generating more revenue. Some of the 
key facilities often thought to improve on-field performance if upgraded are: locker room, weight 
room, and practice facility. Some of the key facility upgrades often thought to improve revenue 
through ticket sales are: premium areas, general seating areas, and scoreboards//videoboards. 
This study will look both at these facilities and other facilities not as commonly considered, such 
as player lounge areas, team meeting rooms, concession stands, and concourses.  
Purpose of Study 
The purpose of this study is to study which type of facility upgrades have a relationship 
with football revenue and on-field performance.  
Research Questions 
After reviewing the current literature on this subject, the following research questions 
have been developed for this study.  




2. What is the relationship between major team related facility improvements and football 
team home winning percentage?  
Definition of Terms 
1. Major Facility Upgrade/Renovation/Improvement – An 
upgrade/renovation/improvement that is not required as part of facility maintenance, and 
is not a necessary structural reinforcement completed specifically to help maintain the 
lifetime of the facility, is considered “major” for the purpose of this study. Major 
upgrades/renovations/improvements tend to be highly publicized and considered an 
advantage over other venues, often creating a significant improvement of the appeal of an 
asset to the team or fan. The upgrade must be of one of the specific facility types listed 
below under the team or fan related definitions.  
2. On-Field Performance – A team’s win-loss percentage.  
3. Major Football Facility – A tangible facility, product, or resource used or possessed for 
an exact purpose, such as lifting weights or storing clothing or supplies, in relation to the 
football team or football gamedays.  
a. Team Related – In the context of this paper, facilities specifically upgraded to 
recruit football players and improve a team’s win-loss percentage. Locker rooms, 
weight rooms, athletic training/recovery facilities, practice facilities, nutrition 
bars/stands, film/video/meeting rooms, event/recruiting spaces, and lounge areas 
are all considered team related facilities in this study. 
b. Fan Related – Facilities specifically upgraded to improve the fan experience, 
leading to increased revenue because of the asset. Fan related facilities studied 
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include: general and/or premium seats, concourse and premium non-seating areas, 
restrooms, scoreboard/videoboards and ribbons, and concession stands. 
4. Arms Race – A term defining the competitive surge in construction and spending on 
athletic facilities by intercollegiate athletic departments. A large volume of schools have 
undertaken major athletic facilities projects to match the extraordinarily high and 
continually growing standards of facilities at other schools.  
Assumptions 
1. Research on the selected topics has been conducted thoroughly, and the information 
attained has been cross-referenced to the extent possible as attestation of the validity and 
reliability of the information.  
2. The statistical analysis methods used to test the research have been properly implemented 
on the examined data. 
Limitations 
1. The study was only able to account for major facility upgrades that were publicized or 
provided by schools upon contacting them. 
2. The data for football revenue is the number reported for the Equity in Athletics 
Disclosure Act. A breakdown of the different revenue sources within football revenue 
was unavailable. It is unknown what portion comes from ticket sales, donations, camps, 
etc. 
3. The strength of schedule variable measures a team’s entire schedule, not just the home 






1. The study is limited to 65 Division I FBS football programs covering school years ending 
in 2005-2017. Less than 300 total major upgrades or new facility builds took place in this 
timeframe and were under consideration.  
Significance of Study 
 Two of the most important measures of success for a Division I football program are on-
field performance and revenue. Better on-field performance bring greater publicity to a school, 
and boosts revenue through paths such as merchandise sales, ticket sales, and bowl payouts. 
Ticket sales revenue is important because it continues to be one of the largest revenue sources for 
athletic departments throughout the country. High ticket sales allow athletic departments the 
ability to re-invest in the football program for future success, but also to invest in non-revenue 
generating sports, athletic department staff, or re-allocate funds back to the university. Various 
studies by Budig (2007), Perko (2009), Stafford (2010), Knight Commission on Intercollegiate 
Athletics (2010), and Hesel & Perko (2010) have shown one way in which schools have tried to 
build an advantage in these critical areas: an athletic facilities arms race. The term “arms race” 
refers to a competition between multiple groups to develop and accumulate the most of 
something that both have an interest in, with the term’s original usage in reference to weapons 
being stockpiked in the Cold War. Some consider the constant building or renovating of athletic 
facilities to be an arms race, as many of the facilities being replaced are not in disrepair. Schools 
are paying large amounts of money to have facilities they may not realistically be able to afford 
in order to interest recruits and fans (Goff, 2014). Little research has been done to substantiate 
the claims that new or upgraded football facilities improve on-field performance or football 
revenue. This study is first of its kind, as it separates major facility upgrades into a fan-related or 
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team-related category, depending on the upgrade. Each type of upgrade is studied with on-field 
performance or football revenue only, helping narrow which key success factors each facility 
upgrade improves. This study will provide evidence to athletic administrators about which type 
of facility upgrades provide a return on investment and which do not, helping them make smarter 






























CHAPTER II: LITERATURE REVIEW 
 
The Institutional Benefits of a Winning Football Team 
 
 In a time period where Division I college athletics has increasingly been referred to as 
“big business”, it is no surprise a focus of many athletic departments is winning football games. 
Even institutions as a whole feel the pressure to win (Duderstadt, 2009). Researchers have 
studied the various ways in which Division I football games potentially impact athletic 
departments, universities, and surrounding communities.  
A winning football program impacts athletic departments in multiple ways. First is 
attendance. In a study comparing football teams with a losing record to those with a winning 
record, the teams above .500 drew 8% more fans, roughly 9,000 per game, for each home 
football contest (Koenig, 2011). The effects of on-field performance were found to carry over 
into the next year’s attendance as well. In the scenario above, a team with a winning record filled 
an average of 88.2% of their stadium for each home football game. The attendance was nearly 
1% higher the following year, regardless of the team’s on-field performance. A team with a 
losing record saw attendance decrease in the year following a losing season (70.5% to 69.7%), 
despite winning percentage increasing 8% on average (Koenig, 2011). 
 This pattern of delayed impact to crowd size is even more apparent at the highest ranks 
in the upper echelon of winning teams. In a multi-year comparison, teams who won 90% or more 
of their games in year one filled on average 97.38% of their stadium. In year two, these teams 
barely missed selling out all season – 99.98% fill to capacity –  despite a 17% or more dip in 
winning percentage (Koenig, 2011).  
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Another major benefit an athletic department enjoys from winning football games is the 
boost it provides to recruiting. Langelett (2003) found college team performance during a 
recruit’s junior year in high school to be the most influential of any year. Dumond, Lynch & 
Platania’s (2008) findings are consistent with those of Langelett. The researchers studied five-
year average winning percentage and final AP poll rankings to compare with a recruit’s school 
selection. They found a loss of 10 spots in the final AP poll from one year to the next reduced the 
probability a recruit selected that institution by over 2%. This was nearly the same drop in 
probability as when a team hires a new head coach (2.5%).  
Winning football teams benefit institutions in ways not related to athletics, according to 
some studies. Two instances of this are increased institutional graduation rate and institutional 
alumni giving rate (Tucker, 2004). Tucker used a sample of 78 schools from all Power Five 
leagues plus the Big East, Conference USA, Mountain West, and Notre Dame. Over a six-year 
period, a ten percent increase in a football team’s winning percentage resulted in a 2.1% increase 
in overall graduation rate. Other measures of success for football result in similar positive 
outcomes. An additional bowl appearance every six years increases graduation rate by 1.7%, and 
each additional appearance every six years by a school in the final AP poll pushes the graduation 
rate higher by the same amount. Similar net positive outcomes in graduation rate from big-time 
football success were found by Mixon and Trevino (2002). These same football measurements of 
success over the same six-year time period were used to look at how much money all alumni 
gave back to the institution in donations. The 10 percent increase in winning percentage, 
additional bowl appearance, and additional final AP poll appearance each independently 
accounted for a 1% increase in alumni donations according to Tucker (2004). Previous 
researchers have studied the relationship of football success and alumni donations as well, and 
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the results are mixed. Sigelman and Carter (1979) along with Baade and Sundberg (1996) did not 
find correlation between athletic success and alumni donations. Baade and Sundberg had the 
largest sample size of any of the studies, using 300 schools. Brooker and Klastorin (1981) and 
McCormick and Tinsley (1990) did find correlation between football success and alumni giving. 
Studying just the postseason, Baade and Sundberg (1996) along with Rhoads and Gerking (2000) 
found general giving to increase with football bowl game wins and basketball tournament 
appearances.    
 The benefits of a winning football team do not appear to extend past the institution and 
out into the community, economically at least. In a broad study of BCS institutions and their 
surrounding areas, no significant impacts were found from an additional football game being 
played, the local team having a higher winning percentage, or even the local team winning a 
national championship (Baade, 2008). The economic factors measured included personal 
income, per capita income, and employment.   
The Price of Winning 
 With numerous benefits on the line for institutions, the pressure to win in football has 
grown. In what could be called a bidding war for success or an athletics arms race, schools have 
come to accept the notion that football requires quite a bit of capital to stay competitive. This is 
not to say there is not concern about the current athletic spending climate. Former Oregon State 
football coach Dave Kragthorpe, referencing Nebraska’s weight room, noted how “he could 
build a weight room good enough to make his squad ‘as strong as any team in America’ at a 
fraction of the size and cost. But he knew nice and functional weren’t enough, and programs that 
didn’t emulate the Cornhuskers would be at a competitive disadvantage in recruiting against 
those that did” (Frei, 2011, p. 2). University presidents have voiced concerns regarding athletic 
10 
 
spending too; 48% believe the current trend will affect how many varsity teams their institution 
can have in the future, and 56% said the current revenue and expense pattern are not sustainable 
for Football Bowl Subdivision (FBS) universities nationally (Hesel & Perko, 2010). Part of the 
revenue and expense pattern that may be of concern is coaching staff compensation. In studying 
how changes in revenue affect an athletic department, Hoffer & Pincin (2016) found that for 
every dollar increase of revenue incurred by an athletic department, 7.5x more went towards 
furthering coaching staff compensation than towards athletic scholarships. ($0.02 versus $0.15). 
The study utilized 225 public NCAA Division I universities over a five-year time span.  
 This concern has not stopped the top revenue producing athletic departments from 
pushing the spending standards higher. Alabama (#5 in the revenue rankings) paid head football 
coach Nick Saban $11.1 million in 2017, more than the total athletic budget at 23 Division I 
schools that year (Gaines, 2017; Berkowitz & Schnaars, n.d.).  Texas A&M (#2) completed a 
$450 million renovation to its football stadium to increase capacity to 102,500 (Sherman, 2013). 
Ohio State (#3) redid their football locker room, adding a waterfall as part of the project 
(Schwartz, 2014). Despite these immense standards, many other Power Five schools have been 
able to compete with them on the quality of athletic facilities (Crawford, 2018). The drop-off 
becomes much more apparent at Group of Five schools, where attendance is lower on average 
(Wolfe, 2017).  
Combining the already lower attendance at a Group of Five school with a losing program, 
could lead to even lower attendance (Koenig, 2011) and lower ticket sales, diminishing athletic 
department revenues. This can have a host of consequences if steps are not taken to remedy it. 
Chief among them is the possibility of non-revenue sports getting cut from the institution. 
Skolnick (2011) found the top decision making factors when eliminating a non-revenue sport are 
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typically financial in nature. Two programs that have recently had to go through this are Eastern 
Michigan and Buffalo. Both have football teams that had only one winning season from 2009-
2017. Buffalo only averaged more than 20,000 fans in a season twice during that span, while 
Eastern Michigan never did. The poor on-field results and attendance in the stands hurt the 
bottom line at these schools, impacting the schools’ ability to support all of the non-revenue 
sports it sponsored.   
Skolnick (2011) surveyed senior staff members of athletic departments that had cut 
sports, giving them 18 possible influencing factors in their decision. Within the top four factors 
were athletic department budget shortage (#1), institutional financial constraints (#2), and 
financial strain of individual programs (#4). Williamson (1983) too, found cutting a sport to be 
first and foremost a financial decision. The second highest reason for the cutting of sports in this 
survey of over 400 athletic directors was because the cut sport was too costly. One study even 
went further to allude to a possible movement of the money spent on the cut sport to football. 
Athletic directors in Gray & Pelzer’s (1995) study called “shifting resources” their second most 
important reason for cutting a sport. The concept of shifting resources points to the idea that 
money would be better spent on something more important in the athletic department. With 
football the top revenue generator for most athletic departments, it is not unreasonable to believe 
it may be where some of the shifted resources are going. Others cited in Weight & Cooper 
(2011) agreed this was a major culprit of cutting sports (Marburger & Hogshead-Makar; 2003, 
Weight, 2010; James & Ross, 2004; Suggs, 2001, 2003).   
Studied Factors of Football Spending/Success  
There is data to support that investing more money helps to improve on-field 
performance by a football team, albeit in limited fashion and with limited confidence. Spending 
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an additional $1 million on football team expenditures results in a 1.8% improvement in win 
percentage, and increases the chances of the team finishing in the AP Top 25 by 5% (Orszag & 
Israel, 2009) The authors do not have high confidence in expenditures turning into more wins for 
one main reason: the possibility of reverse causality that was not controlled for. As teams 
improve their winning percentage, they are more likely to play in a bowl game, which leads to 
higher team related expenses. Only this one area of expenses, “team expenses”, was found to 
improve winning percentage. It includes recruiting, travel, equipment, and other game-day 
expenses. What is also notable is the authors found no relationship between a coach’s salary and 
on-field performance, nor did they find any impact to on-field performance based on the number 
of scholarships a team gave out.  
 Orszag and Israel (2009) also studied whether football winning percentage influenced 
how much revenue was brought in. Winning percentage did not impact revenue, however 
finishing the season in the AP Top 25 Poll did. Schools in the Top 25 achieved nearly $3 million 
more in revenue than they would have if they did not make the final poll. Whether a team is a 
perennial Top 25 finisher, or is a team that saw great improvement to get there, on-field 
performance may have the ability to be a revenue driver.  
 Another factor important to the arms race is recruiting. An institution cannot buy recruits, 
but it can have a larger recruiting budget. Additionally, a school could attempt to hire an assistant 
coach considered to be a great recruiter by offering greater pay for the coaching position. The 
impact of a strong recruiting class on on-field performance is well documented. Lloyd (2011) 
measured recruiting in FBS schools between 2006-2011. Using the ordinary least squares (OLS) 
method of regression, he found a positive relationship between recruiting class ranking and 
winning percentage. Players from the most recent recruiting class, often red shirt players, had the 
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biggest impact on team performance. Caro (2012) performed a similar study comparing a 
school’s average recruiting score with its on-field performance conference ranking over a similar 
five-year span (2004-2009). The findings explained some of the variance in on-field 
performance. Within the SEC, Big 12 and Big 10, 63-80% of conference winning percentage 
could be explained by average recruiting score of a school. In total, the six largest conferences at 
the time were studied, the others being the Pac-10, ACC, and Big East, but none of those three 
revealed significance in the regression model.  
 McGlaughon (2007) compared both Scout and Rival recruiting rankings to win 
percentage between 2002-2006, and every comparison had significant correlation. The range of 
recruiting rank predictability of win percentage was 8.6-23.4%. Even when the comparison of 
recruiting classes and on-field performance was posed in the previous century, the results ended 
up the same way. From 1991-2001, Langelett (2003) determined teams higher in the recruiting 
class rankings to start the year were statistically significantly more likely to be ranked in the final 
Top 25 polls come January.  
 With such a clear link of importance between recruiting and housing a winning football 
team, determining what factors sway recruits to choose one school over another is highly 
valuable. One factor that could come up in a recruit’s decision is the quality of the football 
facilities on campus. Previous researchers have used various methods to poll recruited student-
athletes to determine this information (Klenosky, et al., 2001; Jessop, 2012). Klenosky et al. 
(2001) applied the means-end theory through one-on-one interviews with the subjects. During 
the interview, a technique known as laddering is used to identify key attributes, consequences, 
and values of the recruit. This results in an implication matrix which shows the links of 
importance between each concept. Of the 27 players interviewed, who were all recruited by at 
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least 20 schools, 16 stated the football facilities impacted their decision of where to attend 
school. This was the third most popular attribute named, right behind coach/coaching staff and 
schedule. Of additional note is academics was the sixth most mentioned attribute, only being 
mentioned by 9 of 27 student-athletes. A much larger study by Galain for Advent collected the 
opinions of 179 college football players (Jessop, 2012). In this study, playing facilities were 
fourth, campus living facilities were sixth, and team facilities were eighth, among a total of 15 
factors. The only factor ranked higher than playing facilities in both of the aforementioned 
studies was the relationship with assistant coaches.  
Additional studies showing the importance of facilities to a recruit’s decision are 
presented by Kraft & Dickerson (1996) and Dumond et al., (2008). Kraft & Dickerson found a 
tour of the football facilities is the most important item to a recruit on their official visit. This 
was among twelve different factors recruits were given to rank, including notable events such as 
interacting with the coaching staff, other teammates, a one-on-one meeting with the head coach, 
experiencing the social life of the school, or sitting in on a class. Dumond et al. found the 
number of seats tends to add to the wow factor, with the increase in size of a stadium from 
additional seating being an influencing factor to recruits. For every increase of 10,000 seats, it 
increases the likelihood of that school’s selection by a recruit by 1.3%, when controlling for team 
success.  
Huml et al., (2018) found the opposite in their study; there is no impact in football 
recruiting rankings from facility upgrades. In their study, Huml et al., looked only at Power Five 
schools, but found upgraded facilities at 54 of them over an unspecified timeframe in the 2000s. 
While controlling for outside influencers such as coaching changes, conference changes, and 
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winning percentage changes from year to year, the authors did not find a school’s recruiting rank 
to improve significantly. 
Facilities 
 Based on literature noted thus far on facilities, recruiting, and winning percentage (Lloyd, 
2011; Caro, 2012; McGlaughon, 2007; Langelett, 2003; Klenosky et al. 2001; Jessop, 2012; 
Kraft & Dickerson, 1996; Dumond et al., 2008; Huml et al., 2018), it is not conclusive whether 
or not better facilities should improve a football team’s on-performance results. This is broken 
down in the following way. High ranking recruiting classes correlate with high win percentages 
for schools, however it is unclear if schools can attain a better recruiting class by upgrading 
football facilities. 
 One study that measured football facilities impact on on-field performance, using a 
direct measure of the rank biserial correlation between major facility upgrades and winning 
percentage, did not return any significance between the two (McGlaughon, 2007). As noted by 
the author, win percentage over a large population naturally tends to be around 50%, so this can 
be a hard measure to study. More studies on the relationship of upgraded facilities and on-field 
performance have been done on professional venues (Watson & Krantz, 2003; Wilkinson & 
Pollard, 2006). Watson & Krantz studied Major League Baseball (MLB), the National Football 
League (NFL), and the National Basketball Association (NBA), and only the MLB saw a 
significant increase to on-field performance in five years post-upgrade (52.3% pre-upgrade win 
percentage, 56.4% post-upgrade win percentage). Wilkinson & Pollard’s study was similar in 
variables and methodology. It exchanged the NFL for the National Hockey League (NHL), 
considered a later time period of stadium upgrades, and only measured the on-field performance 
two years following the upgrade. The authors found home win percentage to decrease in the year 
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after a team moved into a new stadium, then normalizing in year two (returning to a win 
percentage similar to the final year in the old stadium). Both studies only considered an entirely 
new stadium being built, not major renovations to the current stadium. Further research on the 
relationship of major facility upgrades/new stadiums and home winning percentage using college 
stadiums is needed.  
 Yazawa (2014) measured the impact major facility upgrades/renovations had on 
attendance, including breaking it down into practice and game facilities. The combined 
measurement had marginal significance (p-value .051). The individual measurements showed 
high significance, with both p-values falling below .02. Despite attendance being calculated 
during the game, a major upgrade/renovation to the practice facility actually attributed more to 
increased attendance than an upgrade to the game facility. Using 10 years worth of data (2004-
2013), Yazawa found 5.1% of an increase in home game attendance could be attributed to 
changes in the practice facility, while only 4.6% could be attributed to changes in the game 
stadium.  
 The honeymoon effect, while most-often focused on construction of entirely new 
facilities and not upgrades or renovations, is important to consider as well. The honeymoon 
effect of stadiums gets its name because of the initial period of fan excitement and ecstasy 
associated with the newness and awe of a stadium that has just been built, before expectations 
and perceptions begin to normalize. In a study of Major League Baseball ballparks, attendance 
sharply increased (32-37%) in the year after a new ballpark was built, and often continued for 
many years after, even when controlling for on-field success (Clapp & Hakes, 2005). Studying a 
different professional sports league, the National Basketball Association, Leadley & Zygmont 
(2005) also found an improvement in attendance for years after a new stadium was built. Their 
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study concluded attendance increased approximately 15-20% in year one after a new stadium 
was opened, with the honeymoon effect continuing to take place through the fourth year.  
 The number of studies regarding the honeymoon effect in college athletics is low. One 
unique take on this topic was a study by Birchmeier (2016), who looked at whether or not the 
installation of artificial turf creates a honeymoon effect. Using a small sample size of just the 
seven major Division I FBS football programs in Ohio in order to control for weather conditions, 
evidence was found for three of the schools, but the significance level of the evidence was 
minimal (Birchmeier, 2016).   
 With the value facilities have on key football success indicators, there is reason to 
continue studying in this area. From an overall financial standpoint, the average athletic 
department spends 20% of their annual budget paying off debt on athletic facility 
upgrades/renovations (Budig, 2007). As seen from the previous comparison, the value of some 
major facility upgrades/renovations differs from others. In nearly all current studies, major 
facility upgrades/renovations are viewed compositely. No study has broken down the impact of 
each specific football facility upgrade/renovation. Depending on the results, this type of study 
could enlighten key decision makers on which facility upgrades/renovations are and are not 
providing the expected benefits, and whether the upgrade or renovation adds any more value 
than the preceding, existing facility.  
This study will help schools manage the facilities arms race by spending smarter. Schools 
of all sizes could benefit from putting more money towards upgrading and renovating facilities 
they know will make an impact on recruits or fans because the data from schools across the 
Power Five supports it. Renovations and upgrades to facilities that have little to no impact on 
recruits or fans could be put off longer, and that money could go towards a variety of other items. 
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For some schools, saving significant money on a capital project could help save a sport from 
getting cut. For other schools not in danger of cutting sports, the money could be used on 






























CHAPTER III: METHODS 
 
Population  
 The purpose of this research was to determine if a major renovation or new construction 
of a football related facility impacted football revenue or team winning percentage in home 
games. The population for this study was all Power Five (also referred to as Autonomous Five) 
conference athletic departments as of 2017, for a total of 65 departments. These conferences are 
the Atlantic Coast Conference, Big 12 Conference, Big Ten Conference, Pacific 12 Conference, 
and the Southeastern Conference, along with Notre Dame, which is not affiliated with a 
conference in football. Some schools joined or left a Power Five conference during the 
timeframe studied, 2005-2017. In these cases, data was still collected and used for the school in 
years it was not a member of a Power Five conference. Choosing this population was the result 
of several factors. First of these factors refers back to the words used to group the conferences 
together: power and autonomous. Five years ago, the NCAA Division I Board of Directors gave 
these five conferences the power to autonomously make decisions for themselves, irrespective of 
what the other five FBS conferences choose to do. This freedom to enact certain rule changes on 
their own includes policies with financial implications, such as cost of attendance and insurance 
benefits for players (Bennett, 2014).  
 The second reason for choosing this population was the proportion of revenue within 
college athletics generated just by the institutions in these conferences. Power Five schools are 
far more likely to host guarantee games and thus pay out the guaranteed sum of money, rather 
than go on the road and be the financial beneficiary. Schools in these conferences are willing to 
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pay six and even seven digit sums of money to host a school at their own stadium, knowing they 
will make it up and more through ticket sales. 
Finally, the level of accuracy and detail associated with facility upgrades in these 
conferences was reason for choosing this population. Due in part to additional staffing by these 
athletic departments, in addition to the interest and popularity of these athletic departments by 
the general population, more time and resources are devoted to providing both historical and 
current information on facilities at athletic departments in these conferences. It was critical in 
this study to be as accurate as possible in categorizing a department as having made or not made 
an upgrade to its facilities in a given year, and these schools offer the greatest publicity to that 
information.  
Data Qualification/Categorization 
 A challenge with this study was determining which upgrades were considered major. No 
dollar value was recorded for specific upgrades nor was a minimum dollar amount required for 
an upgrade to be considered major. In similar studies, Richards (2016) and McGlaughon (2007) 
both considered using the dollar value of major upgrades, but found some projects did not have a 
cost reported with them, and that proved to be true during data collection for this study as well. 
All determinations of a major upgrade were determined qualitatively rather than quantitatively. 
Please see the definition of terms in Chapter I for a full explanation of what qualifies as a major 
upgrade for this study. 
Data Collection 
 The two dependent variables collected from Division I FBS, Power Five schools each 
year were football revenue and home winning percentage. These variables were then tested for 
their relationship with different combinations of the two independent variables of interest, and 
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the five control variables: new or majorly renovated team facility, new or majorly renovated fan 
facility, prior year winning percentage (control), stadium capacity (control), Power Five status 
(control), strength of schedule (control), and recruiting rank (control). These control variables 
have been considered in similar studies before: prior year winning percentage (McGlaughon, 
2007), stadium capacity (Dumond et al., 2008), Power Five status (Groza, 2010), strength of 
schedule (Leung & Joseph, 2014), and recruiting rank (Huml et al., 2018), and were selected for 
this reason. Data was collected over a 13-year timeframe (academic years ending 2005-2017) 
and each variable had a value for the 65 athletic departments in every year, with one exception. 
From 2005-2007, no football revenue data was reported in the Equity in Athletics Disclosure Act 
(EADA) database for Maryland. These years were excluded from the model for this department. 
Data on new construction and renovations to fan football facilities was accessed through school 
athletic websites, press releases, media guides, local or national news articles, and websites 
tracking stadiums and their history. Data on new construction and renovations to team football 
facilities was based off of previous data collection by Huml et al., (2018), who’s method of data 
collection was to use “press releases posted on the schools’ official athletic webpages following 
the announcement or completion of a project” (Huml et al., 2018, p. 6). Football stadium 
capacity was taken from athletic department websites, collegegridirons.com, and various other 
news articles that reported stadium capacity after a renovation. Three variables, previous year 
winning percentage, Power Five status, and strength of schedule, were acquired from 
teamrankings.com. For strength of schedule, a team’s rank as compared to other teams’ strength 
of schedule was used, rather than the actual strength of schedule rating. A lower number (closer 
to zero) meant a harder strength of schedule. Recruiting rankings were captured from 247sports 
for each year. The dependent variables under consideration in this study were acquired from two 
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different places. Football revenue came straight from the EADA database. The other dependent 
variable, home winning percentage, was acquired through teamrankings.com.  
Data Analysis 
This study sought to look at the impact of facility improvements over time for an 
individual school, not to compare the facility improvements each school made with those 
improvements made by other schools. This led to the decision to take up a longitudinal, fixed-
effect, within-subjects study versus a cross-sectional study and/or between-subjects study. 
Additionally, this was an advantageous approach because of the time invariant element desired. 
Upgrades could be studied irrespective of the year completed, while taking into account and 
considering the effects of outside factors such as the economic conditions, or previous/future 
planned football infrastructure projects. This helped isolate the effects of the specific upgrades in 
the applicable timeframe, and how it would impact fans at a particular institution.  
Two separate regression models were run: 
Model #1 
DV) Football revenue 
IVs) New/renovated fan facility, prior year win percentage, stadium capacity, Power Five status 
Model #2 
DV) Home win percentage 
IVs) New/renovated team facility, strength of schedule, recruiting rank, Power Five status 
A regression model investigates whether a predictive or explainable relationship exists 
between independent variables and a dependent variable. These models tested the null 
hypotheses of the study. For model #1, “there is no statistically significant difference between 
football revenue of a Division I FBS, Power Five football team before and after completing a 
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major fan facility upgrade”. For model #2, “there is no statistically significant difference 
between home winning percentage of a Division I FBS, Power Five football team before and 
after completing a major team facility upgrade”. Any fixed-effect, within-subjects regression 
tests resulting in a p-value of less than .05, were considered significant. P-values between .05 
and .10 were considered marginally significant. Only the independent and dependent variables 


























CHAPTER IV: RESULTS 
 
From the beginning of the 2004 school year through the school year finishing in 2011, 
less than 10 schools upgraded a football team facility in a given year, except 2007-08. For the 
next four years, no fewer than 10 team facilities were upgraded each year, meaning at least 15% 
of all 65 examined schools made this type of upgrade. Fan facility upgrades were more common 
than team facility upgrades, by a 3/2 ratio. A total of 150 fan facility upgrades and 100 team 
facility upgrades were completed from 2004-2017. Similar to team facility upgrades, later years 
in the study had a higher number of fan facility upgrades. The four lowest years by number of 
fan facility upgrades came no later than 2010-2011. In 2013-14, over a quarter of schools made 
an upgrade to a fan facility at their stadium. A full listing of this data can be found in Table 1. 
 
 On average, schools made 1.5 team facility upgrades and 2.3 fan facility upgrades 
between 2004-2017. The maximum number of years a school undertook and completed a team 
25 
 
facility upgrade was five, by Texas A&M. The maximum number of years a school undertook 
and completed a fan facility upgrade was six; this feat was completed by Kansas State. All 65 
Power Five schools did complete a fan facility upgrade in the 13 years of data collection, with 16 
schools completing just one project. Athletic departments were less inclined to complete a team 
facility upgrade during these years, as nine athletic departments made no team facility upgrades.  
Home winning percentage for Power Five football teams was very consistent across the 
time period. With a low of 63.4% and a high of 68.6%, variation was limited. Schools did not 
win as many home games towards the end of the study; 2015-2017 did not return a home win 
percentage any higher than 65.4%.   
 
 Total football revenue for all 65 Power Five schools showed a notably consistent growth 
pattern across each year as well. In all 13 years studied, football revenue growth year over year 
was between $100 million and $300 million. Although this may seem like a large range, consider 
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that even at overall football revenue’s lowest yearly total ($1,574,167,978), a $200 million range 
is only 12.7% of the total.  
 
 In academic years ending between 2005-2017, a total of eight teams made the switch 
from a Group of Five conference to a Power Five conference. With one exception (Rutgers), the 
strength of schedule rank for these teams went up, meaning the schedule got harder for each 
team. Combining all schools from Table 4, the average Group of Five strength of schedule was 




 At the Power Five level, the difference between the smallest and the largest stadiums (by 
seating capacity) is very large. The largest Power Five stadium, Michigan Stadium, is over 70% 
bigger than the smallest Power Five stadium, which is Wake Forest’s BB&T Field. Despite this, 
the overall distribution of stadium capacity by schools is reasonably balanced. In a sample of 
stadium capacities at the beginning, middle, and end years of the study timeframe, the mean and 
median always came out only a few thousand seats apart.  
 
 Based on these descriptive statistics, one can see Power Five stadium capacity grew 
overall in the 13 years. The mean stadium capacity grew approximately 400 seats from 2005-
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2011, and again from 2012-2017. This can be shown a different way as well. In breaking down 
the capacity ranges provided in Table 5, a mirrored pattern appears between the lowest four 
ranges (30,000-69,999) and the highest four ranges (70,000-100,000+). In each grouping, the 
first three years stay stagnant or decrease in the number of stadiums, but the final year sees 
growth of 20% or more.  
The first model (Table 6) was used to study the impact upgrading a fan facility had on 
football revenue, compared to a year in which no upgrade was made. This examination is the 
testing of data for RQ1. The model explains almost half of the variance in football revenue from 
year to year F(4,773) = 14.04, p = 0.00. The r-squared result (R2 = .4845) shows the model 
explains 48.5% of the variance to revenue. In addition to the dependent variable, football 
revenue, and the independent variable of interest, upgraded fan facilities, multiple control 
variables were included in order to isolate the effect of upgraded fan facilities on football 
revenue. The control variables in the first model are prior year win percentage, stadium capacity, 
and Power Five status.  
Table 6 
Fixed effects model analyzing the effects of select variables on football revenue (n = 842) 
Variable Coefficient Coefficient t-statistics Significance 
Upgraded Fan Facility 977686.4 0.81 .416 
Prior Year Win Percentage 75529.8 2.79 .005 
Stadium Capacity 534.6 4.05 .000 
Power Five Status 1.56e+07 5.40 .000 




A fixed-effects, within-subjects regression model was run to assess the impact of an 
upgraded fan facility on football revenue. The coefficient for the upgraded fan facility variable is 
positive but not statistically significant t = 0.81, p = .416. This result suggests no year-over-year 
p < .05 = significant   .05 < p < .10 = marginally significant 
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effect; an upgraded fan facility does not lead to an increase in football revenue when compared 
to the time period before the facility was upgraded. All three control variables tested in the 
model suggest positive year-over-year change in football revenue, however. Prior year win 
percentage is statistically significant t = 2.79, p = .005, suggesting an annual effect of $75,530 (B 
= 75529.8) from the unstandardized coefficient. Stadium capacity also is statistically significant t 
= 4.05, p < .0005, and suggests an annual effect of $535 (B = 534.6) from the unstandardized 
coefficient. Finally, Power Five status’ statistical significance t = 5.40, p < .0005 suggests a 
positive effect of $15.6 million (B = 1.56e+07) annually to football revenue. Since our model 
used within-subject testing, the last two control variables, stadium capacity and Power Five 
status, only applied to a small percentage of the population. Schools accounted for in these 
categories either changed the capacity of their stadium during the study, or switched from a 
Group of Five to a Power Five conference. 
The second model (Table 7) was used to study the impact upgrading a team facility had 
on home winning percentage, compared to a year in which no upgrade was made. This 
examination is the testing of data for RQ2. The model explains almost a third of the variance in 
home winning percentage from year to year F(4,776) = 50.50, p = 0.00. The r-squared result (R2 
= .3141) shows the model explainss 31.4% of the variance to revenue. In addition to the 
dependent variable, home winning percentage, and the independent variable of interest, upgraded 
team facilities, multiple control variables were included in order to isolate the effect of upgraded 
team facilities on home winning percentage. The control variables in the second model are 






Fixed effects model analyzing the effects of select variables on home winning % (n = 845) 
Variable Coefficient Coefficient t-statistics Significance 
Upgraded Team Facility 3.47 1.74 .083 
Strength of Schedule -0.53 -13.39 .000 
Power Five Status -22.19 -5.56 .000 
Recruiting Rank -0.01 -0.17 .862 




A fixed-effects, within-subjects regression model was administered to assess the impact 
of an upgraded team facility on home winning percentage. The coefficient for the upgraded team 
facility variable is positive with marginal significance t = 1.74, p = .083. The unstandardized 
coefficient (B = 3.47) suggests an upgraded facility improvement is associated with a 3.5% 
improvement in home winning percentage. Two of the three control variables tested in the model 
suggest negative year-over-year change in home winning percentage. Strength of schedule (t = -
13.39, p < .0005) and Power Five status (t = -5.56, p < .0005) are statistically significant, 
suggesting annual effects of -0.5% (B = -0.53) and -22.2% (B = -22.19) respectively from the 
unstandardized coefficient. For every spot lower a school is in strength of schedule rankings 
(easier schedule), home win percentage goes down a half percent. Due to within-subjects testing, 
the coefficient and significance for Power Five/Group of Five status is the result of a small 
percentage of the population who switched conference levels. When a school’s Power 
Five/Group of Five status does change, home winning percentage decreases 22%. Recruiting 













CHAPTER V: DISCUSSION 
 
The purpose of this study was to investigate the relationship between major facility 
upgrades and football revenue or home winning percentage. In turn, administrators in FBS 
athletic departments can make informed decisions about how they are spending their money – 
both on which type of facility to focus on upgrading, and whether to spend the money for an 
upgrade at all.  In RQ1, the relationship of upgraded fan facilities and football revenue did not 
return any statistical significance, showing no increase to football revenue in the years after a 
major fan facility upgrade. It was hard to know what to expect since this topic had not been 
analyzed before -- no prior studies have looked at the relationship of a new or upgraded fan 
facility’s impact on football revenue. Multiple causes could be behind a lack of significance 
between these two variables. One basis of thought is that not every upgrade impacts every fan.  If 
a stadium upgrades only the concourse or seats on one side of the stadium, fans who have season 
tickets on the other side may not even experience the new renovation.  
Another factor to consider is whether this supports a notion that fans care more about 
whether a team wins or not, and less about the other factors experienced at the game. Would the 
average fan rather see a losing team with a new scoreboard, or a winning team with an older 
scoreboard? It is plausible, but Yazawa’s (2014) study noting statistically significant increases in 
attendance resulting from facility improvements supports that fans do care about upgrades. The 
importance of win percentage is certainly valuable too, as prior year win percentage was highly 
significant in the model, amounting to an increase in football revenue of $75,530 for every 
additional point increase in home win percentage by a team. This counters Orszag & Israel’s 
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(2009) findings that win percentage and football revenue have no relationship. Stadium capacity 
was another variable that was significant in the model, and its importance is a tribute of the 
various stadium upgrades that effect seating capacity. Increasing or decreasing capacity effects 
the amount of revenue that can be generated by tickets. Further, removing and replacing seating, 
such as when general bleacher seating is replaced with premium seating, plays a factor. Each 
additional seat housed in a stadium was responsible for $535 in additional revenue.  
 The second research question examined whether there was a relationship between a major 
upgrade to a team facility and home win percentage. The results of the regression model 
suggested overall, athletic departments which build new or renovate their football facility see a 
3.5% improvement in home win percentage following the major upgrade.  “Team” facilities, 
such as the locker room, weight room, player lounge areas, practice facilities, athletic training 
facilities, and nutrition areas, are all more likely to influence a recruit’s choice of school than a 
fan facility. New seats, new concessions stands, and a new scoreboard are all great amenities to 
improve, but they do not have any effect on what is happening on the field, and likely do not 
impact recruit decision making. This study’s use of home win percentage is more valuable than 
overall win percentage because major facility upgrades should have no impact when a team goes 
on the road.  
Prior studies produced mixed results regarding the relationship of new or upgraded facilities and 
winning percentage. In support of this outcome are the various researchers who found facilities 
were important to a recruit when making their decision of where to attend school (Klenosky et 
al., 2001; Jessop, 2012; Kraft & Dickerson, 1996; Dumond et al., 2008). The validity of this 
point’s impact on winning percentage is that several other researchers have suggested a better 
recruiting ranking improves a team’s winning percentage (Lloyd, 2011; Caro, 2012; 
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McGlaughon, 2007; Langelett, 2003). Counter to these are Huml et al., (2018), who found no 
relationship between major team related facility upgrades and recruiting rank, and the current 
model, where recruiting rank and home win percentage did not have a significant relationship. 
The relationship of new stadiums and home winning percentage in professional leagues arrived 
at similar mixed results. The MLB was the only professional league that found a statistically 
significant relationship suggesting a new stadium improves home win percentage (Watson & 
Krantz, 2003). Wilkinson & Pollard (2006) found a new stadium to have a negative relationship 
with home win percentage in year one, eventually normalizing in year two.   
CONCLUSION 
 Through the answering of both research questions, this study provides information on 
what college athletic administrators can expect for a return on investment in athletic facility 
upgrades or new stadiums. Results from this study suggest fan facility upgrades do not effect 
football revenue. Despite a willingness of schools to spend on upgrades (2.3 per school in the 13-
year study), additional football revenue is not resulting. If football revenue is the motive, major 
fan facility upgrades should not be prioritized. Schools may still make these upgrades for a host 
of reasons, including one-upping competitors or spending so as not to create a surplus in profit. 
Additionally, schools may upgrade fan facilities to try and increase donations to the athletic 
department not categorized as football revenue. A prior study suggests the benefit of fan facility 
upgrades may be to attendance, although team and fan facilities were not specified in the study 
(McGlaughon, 2007). Other valuable evidence this model suggests is prior year win percentage, 
stadium capacity, and membership in a Power Five conference have a positive relationship with 
a football team and athletic department’s bottom line. 
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Results from this study also suggest that investing in major team facility upgrades has its 
place in improving home win percentage. All else equal, the current study found major upgrades 
to team facilities increased home win percentage by 3.5% upon completion. It is suggested that 
administrators also prioritize investments in recruiting (recruiting software, personnel, etc.), as a 
higher recruiting ranking is suggested to improve overall win percentage (Lloyd, 2011; Caro, 
2012; McGlaughon, 2007; Langelett, 2003). Facilities may play a part in this, as some studies 
suggest athletic facilities impact a recruit’s choice of school (Klenosky et al., 2001; Jessop, 2012; 
Kraft & Dickerson, 1996; Dumond et al., 2008), while another does not (Huml et al., 2018).  
FUTURE RESEARCH 
 McGlaughon (2007) and Huml et al., (2018) are two who have set a framework for 
college football facility review, of which this research expanded. A measure of the relationship 
between facility upgrades and football revenue, along with categorizing the upgrades as fan or 
team related, were the notable expansions in this study. Richards (2016) has provided similar 
framework for college baseball, studying the outcomes of winning, recruiting, and attendance 
with new and renovated baseball stadium projects.  
For future research, this study could be expanded to include all of the FBS, 
approximately doubling the population of the study. Additional categories of upgrades could also 
be added. Progressing from fan and team related facility categories could be categories of each 
type of facility upgrade, such as seats, locker rooms, athletic training facilities, restrooms, game 
field, etc. As a whole, future research on college athletic facilities should still revolve around key 
success factors in athletic departments. Models could be created for other NCAA sponsored 
sports with many of the same factors (attendance, home winning percentage, recruiting rank, 
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